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ABSTRACT: 



PROBLEM TO BE SOLVED: To generate a sine wave-shaped AC 
output signal 

synchr nizing with an AC input signal having a higher harmonic 



voltage. 



S LUTION: A phased locked I p for processing an 
instantaneous value is 

configured of a first phase difference detecting circuit 1 and a 
first since 

wave signal generating circuit 2. A frequency difference 
detecting circuit 4 

calculates a frequency difference between an AC input signal 
and an AC output 

signal from the instantaneous values of a first sine wave signal 
outputted from 

the first since wave signal generating circuit 2 and a second sine 
wave signal 

outputted from a second since wave signal generating circuit 9. 
A second phase 

difference detecting circuit 3 calculates a phase difference 
between the first 

since wave signal and the second sine wave signal. An adding 
circuit 5 adds 

the phase difference detection signal to the frequency difference 
detection 

signal, and a frequency change rate limiter circuit 8 inputs the 
output of the 

adding circuit 5, and sets the frequency change rate of the 
second sine wave 

signal to a fixed value or less, and outputs an instruction signal 
for 

synchronizing the sine wave signal to the AC input signal to the 
second sine 

wave signal generating circuit 9. 
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El B £: > 

WC*»A*»*fcIBlOiEK««^»4iaB*5ffl*«nfcJllOiEKttfll^4:Offl« 
fSfctftfcBLTflUBB 1 ©Jg^Mi: LTfotltzm 1 ©fifflM^miHlSgi:, 

*jf5B2©IE3K&<Ii§B£BBi:, 10 

fi^«4@«^6ta*«nfcffiE» 2©iEK»fll^fl!)fiffll6**tll LTffiffl**afll#* 

tfj^-rsm2©etaii^miHissi:, 

MEB 1 0jEKS«*B£®B*6 WaStifctJEB l ©lE&jfifi % t MESS 2 OIKS 

tit ntcmmi&mmtiim^ tzhum? %i}QW®t& t , 

WEB*BB©aa*AafcLTBie»2©;EK«M0flBRSMt**-B«ttTici/ 
K^mmm^(Dm^m.m^^sti^\Mxtlm^^cmmt^^rzlsb(ommmz<om^m^^ 20 

BEB2©IE*SM»£BBeffla**fl»Mfl:*ySy*BBi:*B*., 

WEB 1 ©tifflMt&tilBBHLtf li&EB 1 ©IE*B«4?»£BB#* 7 x - X • u y * K • 

2 ] 

Bffittft^MBSBic&^T, 

t§I 1 ©E&»&tf£&Bffl*«£@Bfc, 

i«E$iffi A2»€*l 4: B l © iEK K S Xf B ft #B 4 B B 6 Hi * * ft fc £ 1 ©££&« 
* SBBTSBBBRtf KBBSOBflfr &BB*ffi£»Aa«*®fcflB»0::B0 30 
BB»ja#*B**Sn-/<x • 7***fcJ:9«*«ftTWEBfflS»A2»B3i:BE 
*10iE8;fi<|i|i:Offiii*|jlllJLTill8e»lOt^If tLTtBAt«»l©ffifia 

LWIBB20EKJfifll^*f»K#fflS«tm*«#tLTaj*"r*SB2©iEK»&tfjftK» 

WEB l OEKJftRtf*Kift«^a4BBfr6a*« tifeWKW l OiEKift«^RtfmK 
BlO&KSB5fcBEB2©IE3K»Rtf&&B«*B£BBfr&ffi#SftfcBEB2© 
IEKKffi^RtfB2O^KB©#©B^BA^tu8BSMA*ffi^fcH0iH^Bm*B^t<O 
BBBMfcBBfcJ: 9**S»B«il«aBBfc» BIBB 1 ©IKBS tf sfcKSB#«£ 40 
BBfr&ftft£ftfemEBl®iE3gft£*&tfttEBl0*&ttft*4>ffffBfcBEB2 
OiEK*;fttf*3£BB#B£@Bfr&WaSft;fcttEB2©IEK«B#RtfBEB2©B 
KKB^©BBBfc*A27fcLT. B B B 1 ©EKSB^i:BEB2©IEKSffl^£©ffi 
BB*BSfc«fc!>3R«>*B2©ti[ffi!gBB|n|Bfc» 

BBB20ffiffigftUBBfr&ftft3ttfcttffi£ftBfi9fcBBBBftSttBBB*&ffl 
MEiwBBB©HJ**A*kbTBE»2©iE!S»B^©B»»Sfl:**-B«UTlcL 
fE»2©iESiil[&tf*S8fll^«t|5iBiLiU^t*«»»Sft¥'; 5y^@Bi*ii 
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MeWlOffiffitftttbBRKCftirG}Rl<!>iESttStf*ttttfil9ji£iaK^, 7 x-X • 

imxm 3 ] 

a«H4«^M»8 IB K: *s ^ t , 

ffiE = fB3ffiA*«**r||Mfc«8l*33-2fflSSi|5|Bfc, 

■rzm i ©E£i&&r>*£Sift{iM£i5m t , 

lit E» l ©iEKJS&tf*K»fi^«4@K^6tb**nfct(JSB»l ©IE3£»MRtft<JE 

«sesi©iESK&tf^KiftM#5s*t@esA>e>ai**nfcHCia»i © ie & shi ^ & t>" m e 20 

E£2©EKKMRtfiuES2©&S£Km^©lRH#«[fc*A;*jfc LT, N E m l © IE & 
»<S^fcWE»20EK»fi#fc©{a«M*aj?fc*9*fe«Jg2©ffl*Blg|jiffl|5|K4:» 

l«EJin»@»Otfl**A*i:UTMES2©iEK»e^OHj8[»afb**-3£ffiWTtL 
B.oME^20EK)S«^^HuE32^A^«^tllffl$-&5fcl60HuE^2©Jg^M^% 

Wf8 1 ©&ffiM^ffilHlK&lf WES 1 OiEK»&ff&&SM$8§=lH|g&ff, 7i-X- 30 

im#m 4 ] 

tuE^^A7J«^OjSj!SR^S^^fe5^S*^W^-rs®i!SISS#^mi5]Bi:, ffi E A 

ift»afirtttfj@B^aiftas«%tftiii-rsi:, et ta *n » iei o m ^ ^ tfr ib jsi m ssi ^ <b ^ u 

5y*llKfcA*lSttS<D*ISikL, fl>EH»»£fb*y5v*IIIB;fr&tflESS2©IE§E 
Sff^OMl^lS^T'to^fefcapjaaa{c^^fc-^$^5^3iiJJg^{l^^HuES2©fi 
^«^i:LTttJ^*-drS«IK»a«i$«ft|5il8i:*Hfe:fflAT^S»*3ll, 2 £ ft 3 

imxm 5 ] 

H«rE«l»fRSfk*U5y^lHlK(4, HfflK&gfcH«8©g{fcfi*^ai>£ij>fc±lfittl«:iM 40 

its'js^i, fl(rE';5«y^oa**«»LTJiaaii*a*fs«i»«i:3^6«iis 

E«iPHS»fc©]bPS«tf, *a£*fc»«»S1!ttttfifflKJ£lt*jB**fcffl«»g1lti: 
«Jlt5WgllB*^A/Tfi)«SnT^*l#S4lcE80fl)llltt<i^i»HSl, 
[1*16] 

MEJSK»S««aj@8S«, HJESBlOiE3£K&tf^KKf£^@K^6tll**n5wrE» 
l©IE«BMfttf3ll©&&tt««A2ji:U 

TE<DSK*^T, t nffntlOII-V^ijyyUlBtjRL, tn-lA' (n-1) 11 

© -9- v -r > y b# gy * ^ l , ft n tt a 0 s # 2 * f s (fib f s a tu e si 1 © e & » a # 50 
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&&?£ss£ifiis&fr btiitiz tizmmm 1 ois»«9aif» 1 ©&&i&{i^©jgi&a) z 

tm^fi^tfMKlHimbT^S^tbT, 

fs = {sin ( a) s • t n ) • c o s (nis'tn-l)-cos ( <o s • t n ) • s 
i n (in s • t n - 1) I / 2 j t s 

[19*317] 10 

> 

T IB © 3 t ft t> T , t ntf nigOtvyj >^«fI5^L, tn-ltf (n-1) #g 
(OVyfV yfmm*KL, ftffifofkoo s & 2 * f s ({ib f s ttiij(12IE3£«fttfsfcK» 
»4@BS^6til*«nsKHeiEK«fll9&tfs§%K»ffll^©«»») *wb, t sit^y? 

fs = {sin ( w s • t n ) • c o s (m s • t n - 1)— cos ( to s • t n ) • s 20 
I n (us • t n-1) ) / 2i t s 

©^»atc»c5^T A a* BR f O f s) *X*lcJ;D$it>ftAftllKKtttliBtt£ft' 
[000 1 ] 

> «rt, aatxrtMfctt ut, -^©«aaafl:*Tiqm8©5i*a*Rtf3ifr{i , f b* 

fT3CfctfT?*SJSJMttft*IM»«!tK:|iil*Sfc0?*So 30 
[ 0 0 0 2 ] 
[ S£ * © tR ] 

JRff«*»«lI*0-1'>^-^01|PJfflIK:»^Tf4x 32^A^)«#tC|SIffibfcSgitA^fI^ 
*a^«-&5a«««f!lffl«tiT^S. HAS, «PlR fflg TPLL (ffiffl 151 HI* - 7) J£ 
ffl IS & J OS2 8inia3 6Ilc|IHI«nT^*J;?t, -t£ a ^ n X 3 > ^ b - £ 
9 55 fit A ft ft £ ;S ;U x{t b , ^ <DA;MIRA^>^tl;tl!t§i: tti^Tfitiia 

tfiaift»*ttaibT3S5atA*fflr^fe:raJHbfexsiitij*fi^*tii*"r*, ^ t> «> s f* * * 
pll (7i-x-B»n''*-7) »s©ii»ittfl^iRi»sii^ai6nT^%. 

My?© TPLL ({SffllpJffl^-^) JfiffllHlBj OS5H7bSS2 6MK(i, SiiitAftfl^ 

1 55 m a * At £ © nt » ffl a* 2 o © {i # © ffl tB m z * a , c © e « n £ * -r ft a> e. 55 40 

PLL#S®JSJHttMiH»£B#l8iS**lT^*. 
[ 0 0 0 3 ] 

SfcWUFs&S 2 3 5 6 5 HfttSfctt, fflKRgftspS-SWTKl-rSP L L73 5K©/S»J 
tt«^ffflSP&®©-0J#ffl^<*4aT^.5„ il©RffF®3 2 3 5 6 5 l^fg£HESc©M 
tt, ftlftg 3 0 5 3 0 0 25£«eiE«?nfcjaB»fcttt»S**«i: bT P L L 
t5t©T$5 0 C©PLL(i, WTOi54iia±©»i«8o„ 
[ 0 0 0 4 ] 

1) 2S©7^a^PLL^fiict*oTfc0, -®S©PLLT{;i3giffiA*>fi#£:»*Pjg 
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(Dffifc&mii, P I IRI»©»#EJR©tHa*»&#«> 5*11^5, C © J; 5 $ ft S JR tB a 
[ 0 0 0 5 ] 

t ii a r § o 

[ 0 0 0 6 ] 

CfSUiffJBft Li? i: f &SSB] 
it$ # © r ^' £ /l* P L L # it ? fct , ■|?DjrD73V/<l/-ii*8fflLTV^(:t*6, -if n 10 

* nxtt i£©/ -f Xt*»K8^. i»t -ff « « W * « T? C Of* P L L TSrsSfcffiffl L 
IpKliv tbt2W«*»1f ©Jgl^JK^tCfc^Ta^Mf 5 C i: A^^o Sfc, 7tP^ 
PLLJitli, 7to^tt*SIlT^Ui*>6, tt8«y f X fc tt » V> # > 

[ 0 0 0 7 ] 

Sft»»S 3 2 3 5 6 5 l^SCElOF L Lfc/H^fcStStt, it & W / ^ X 1C 3$ < , 
H»»«fk**K3eT?#SfcOOWTO«fc5ftliajH*WUT^S. 
[ 0 0 0 8 ] 

1) fl«»Mttffi«**PI0J»©ffl*jfr63Rii>T^3fcie>, jgtfttafc&SSTfcBSIBI 
tffrfrZo %<Dtzlb, P5IMIi9l*ii**MSfi-r**1f©l«IHt)*<*>^oT^feo 20 

[ 0 0 0 9 ] 

2) SsatA^«ffiKflSH»«JE*^^«nT^S»^, C ttf&?rz 0 
[0010] 

3) B«f©Xfib*«««S«IHie^**i6T^ft^fci6, |SI^5ltjA^P#iC|5JW?ltii^ 

# l tc < ^ # y h # ft l t ^ fc o 

[001 1 ] 

ttJtin^i^, *aj«e«k:«»*s*t* c t^ft -sfc. 30 

[0012] 

{C & o 

[0013] 

tt ft m w a s * ffl « r s c £ k & s . 

[0014] 

*f§Bj3<Dffi(D s ««, / x-^Ksniftoietffcgtt 5 c t ft < , « us k n & » * i* w 1- % 

c i:tfT**SHS»1fttti«1i*»#-r*c t(cfe§„ 40 
[0015] 

[ K ■ * «? ft f S ft © ¥ S ] 

Kft^^SdlfSi:, IglcDfiffliS&tBlEl&i:, 82©IEKRfflt*«£lsl8&i:, l2Cfiffl 
M tti 0 B fc , J5ift^M^tll(HlS§ t . 1lQW®®t, mmmmit^ V 5 v 0SS £<S;L T 
^5. S 1 ©£K»Mf8£lslKtt, H 1 ©ft^fll ^{CJS fcTJB»»#«fc*- 52g 1 OI 
KKft^SUi^l-r*. * LT^ 1 <D{4t§Mt£fcBlHS&&, SE«tA*fll^i:* 1 ©EK»«# 

*t5. 82©£KSffi*»£lIIi&tt, ®2©»*fc9K:i&i;TJB»»tf£{l;*-<&S!2© 50 
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„ £ ft to k ® s§ « , m2offlfflM«ffiiiB^e.tti*?nfcffl*aM«tti^^i:fflfi»ii«tb 

B»*»6W**nfc«t8»M*Wfi^fc«ftiII'r*. HfiKSIbf Hy^iaitt, fin* 
0SS<Dtli^>&A^tbT^2OiEK!ftfi^(DM!Sf(^fk*^-^{iJ.XTtctflo^2©IE 
KSfll* %S»X*fi*cra»l« 2 OJB*«9*» 2 OiEKafl|i»«SfelHltt 

tc tb ^3 -r § 0 *aitfe^Ttt, «fK, $ i <D{iLmmmitim^Rzsm 1 ©EKj£{B*t§££ 10 

D'y ^ K • Bi$ffi£Jaa-r3fcii>, M-pJ&STSCfctf-efr, iS t« « BE £ 

^*jLfc£StA*jM"?a9T>Tt>, C07i-X-07* F- A<-^tfa«LT, £ iffi A 

X'ny^K.^-^oa^WfeJBlOiEKKa^BRoa* (IS 1 ©lE&ifcfl^) (4, 
S»AAi<JOi*»S»i:ft5t)0-p*5. Lftff^Ti:Ol*S)S»t651 l OiE 
K&ffl^ i: S^tfiTJfl^ (ft 2 <DIE&i&<i^) 0Rl$flS8M*JSift&MlfctBlIlK-C3Ri& 

3 «fc 3 fc ftff , /-fX^^Iifittii^nf KaTraW5l*j&*A^#*,fe3t!S: 20 
[0016] 

cos*i«^> a wit * * t * * « ^ k raw b JB Wtt * # ^ * *IB se« ia 

§ 0 £<0&&m-Vlt. m 1 ©E&!$Rt>*£&i&fi*f ?g£ls|gg i: , £ 1 <D ffi *§ g tft ttJ 0 & i: 
s ft 2 <DE&i&;&t>*&&»fI^fg£lelS§ t , H K » ig 1* ill El B i: , ft 2 o (ft ffi M ® iti ® ES 

mwm^t, mmmmitmv ^ v t , iekikm«4@K£*ii*t^*o ft 

1 OE&ffi&tfsfe&KMfgSlHie&fcJ:, ft 1 ©Jg^fi^fcJSi:THiftl!t*^<k-rsS 1 © 
IEK»«#SCf|gl<D^KS«#*tB*-rSo *UTJBlOtt*a»*aHBtt, 5 ift A 7: 
{8^i:^l0iEK»Ra ; ^S»€^fS^|eISS^P»{li^?nfc^l(D^K«M^i:*S*-r 30 

2©E3£JS[<S^*¥ffiS«!ttJ*M#tLTtb*-rSo SfcJSKffcMtftttllllBH:, ft 1 © IE 

2 0fiffiM^tBlHli?Sfi, ft 1 ©IEKK&tf£ffi»Mf8£®Kfr6>ma;£tifcSI 1 
fii^fitf^l ®^KMff^C)BBtfat^2(D.LEKKS:t>*^KiSffi^^^(E]8Sfr6m71^ 40 
*ife»20iEK»^^Rtf»20sftKS[«^OlB«ftti:*A*i:UT, Si <9IE&»M 
tft2©E&i£<I^t©{4fflg£i8Sfc < fc9*i63o to S III S§ ft 2 © fB M 1$ ft [el SS 

HKSScSE<b*U 5 «y *@fiH4, fin W 0 Eg © Hi ts Z A 73 £ L X ft 2 © Eg ifcft # © 
Hift»S<k**-£fiWTK:La.oS2©EKJlSM^*Jg«£A*<i#fc^}IB«-&5fe*© 

[0017] 



JP 2004-64515 A 2004. 2. 26 



ffi9*B£*3HIWtete*iM»aHK:jlgfli*J&«£Ktt< 3K © «fc 3 fc * S • C © *§ £ © Ml 
Wttfi^WflHttttti, = ffi 32 «f A * ffi * n II ft 3 K S » "T § 3 - 2 ffi g #5 a SS 4: > Si 
©M3Kafttf&3£aiI#»£lalB&i:, & l <D{ftfflStttUlHl» £ , £ 2 OEKJftRtf 

Is) S§ > JSiaaiSlfctBlHlS&i: > % 2 offi ffi M ft tti 0 S§ t , to IS @ SS t > MiSS^ 

©ftfcOfc, 3 - 2 4§g*@J&©tb2)ftAJ^«Afc, JB 2 ©IEKaRtf££)£{S*t#§£ll] 
VHfiK 2 o»*«*lciSi;TJB**««*fl: , r*H*S!«tfJ*ifll^«»4 , r*j«i:» « l © 

Rtfat l O^^iif i: 3 - 2 ffi^&®B&fr e.WftSttfcg&IE&M#&tf^&&&3£ 

ift«^o««f<iica^^Ta»iEKK#^t^ i ©EKifcMfc ©ffiffifgfctfcm* sat? 10 

fflSL, *©ffi©«jfftt, iffli#©g^0!l i: (3 Of IQ tt* S„ 
[0018] 

ft l/> "T ft © « £ £ ft ^ T t> , £fflA#M©ffl»»fcS1S#fcSfrSfr* ! PJ£'f3fl» 

»sfirtttm§Ei^. a»as«ttwiHii8^«»»stt*tttfj-r* ad * m s§ © tts * # m 

«»afk*U5«y*llBK:X*«ftS©*ia±L, H»»Sfl:*y5y*lHltt*P6i62© 

^«©ffla»si»©ie«*£tt*cfca<aawa«**wa*5cfctf 

[0019] 20 

H»»«fc*'J5y>BBtt, H JW & S ft JS a W. © S ft ffi % * » £ A 1t 

ii«cmt*u 5?n, y sy*©wa%«#LTjsasffi*m*j*s«#«i:fr 

tS^A^fI^©a*^iSa4:©)!)PBffii:^a6^J6fc®!i3ias^^mffl^AgfIi:^Jt«L 
l^tKt^I't^o C <D H 3 * Isl B « Jff T? * ft , H#(C32 8itA7J{i §oasssf 
[ 0 0 2 0 ] 

Sfll^atfJB 1 ©3feK»ffl9*A*i: b» T8B©at*l^T, t n ^nSSOify^'J > 30 
^fnm^TTs L, t n - 1 (n-1) ||0*yyjy?«a*iL, ftSSIffls#2 
« f s (fflLf s tttuteB 1 ©IEKS&t;^KlS5l^lHlK^P.tb^^n5tfjf2B 1 ©iEK 
iftMi*f SO'S? 1 ©jfcaam#©JB aft) t sfffy^U V^«ria*wL, W12B 

f s = (sin ( to s • t n ) • c o s ( co s • t n — 1)— cos ( a> s • t n ) • s 
i n (a)s • t n-1) } / Z n t s©»»SlC»^^TX*«»*f ( - f s ) % » * 
K<fe9*i&5A*jaiift»ttm@ISfc^ A*«»*«m@l8t J: 0 A*l!ilSa f 

f s) 4:^ «>£«>fcJSa»g#&tHJ8»J£«i:*Jfc« LT, im@ ffitfft Hi A3 Rl 

SOAAAttfttttliEIRj:, *ifi«IIX*i§lcn«f *I*»Maff*Kmi«t 
a*rsffil©iEKKRt;^K»M^«4@BSfc^6HiS[»ttdlSB«fl»iSLTfc«}:^© 
4o §i T* & 3 0 c © <fc 3 ft JSMa$ffiSB«:> /^X^SSiaoi»SStJ5:: < , 

[ 0 0 2 1 ] 
[ 0 0 2 2 ] 

S5„ d©Jiffi14^^^J8iig@«, Bl©fuffiM^tillHlSSl4:, £l©IES2a<I*t?g£[H] 50 
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Sg 2 i: , m'2<DfitgM&di[HS&3i:, Altt&MttttilalBMJ:, 1jqW®&5 t. HI R £ fb 

* U 5 y * @B 8 t > SB2©jEK«MJ6£HB9 i:*«*T^*. » 1 © ft ffl M tti HI 
«5 1 fi, £ffiArt®#fcilU0IE3fc»fi*«£@»2fr&fflastifcS6l ©EKSMfc 
©fiffiM£&tt!bT!gl©Jl^fi^i:LTtfi2;-rSo 8lOIEK»ffl*S£@i&2tt, » ■ 

@8&l&tffgl©IE&«fi*tfg£|I]gS2fi> iC^KIWtS i^tc, HI 1$ ffi * ffl I! f 

[ 0 0 2 3 ] 

$fc|g 2 ©TE&$fi^#g&[5]S& 9 ti. iai-5^2D)}g^i^C)SCTS!Sf A^ittS 

jb 2 <DiE&iiMm*%waiitim L-zmtit s 0 s 2 ©ffiffl^^aiiigs 3 a, minm 10 
tB*^n/i^2 0EKS«^<ofifflM^^tBUTtets^^ffiffi^^m^-r5c *fena« 

MfttBHlB 4 fi, B l ©IEK»M»£lslBI 2 fr&aasftfcfli 1 ©EKttMfcS 2 © 

m fi *t £ m ^ 3 » /jnsie)sg5(i, ^2<DffitBH^tB(iiss3 7!)^e.ttj^$nfcffltgM^ai{g 

i: lt$2 © IE 32 i&fi (SMffl^il^) 0HK»g{t¥*-£f&WTfc LAOS 2 ©IE 

& $ fi ( ss at tb * « ^ ) z&iMXJim^icmmz & stztb<Dm 2 <D^i*m^zm 2 <die 
«»«*«£niS9 Ktua-rs. 20 

[ 0 0 2 4 ] 

2 «*?ti5^ 1 ©lE&i&fi^ofiLlSig (SioMfif) £Sii©{4ffl 
M^ttmSgltCcfcoT*^ ?gl©{5fflg#ith|5|Bl©tB;'J (SlOfi^if) ttSlO 
IEK?£ffi^?££[H]B 2 |C Xti Z. tl %>„ m 1 ©IE&Sfi^#§£H]E§ 2 Tf « , Hi*?n5Sl 

&<irj;?&agi©IE32i8cfi*§£tb*iir3 0 cn£J:»)£&KAaffl*K:ra»ILfciE3&;ifc£ 
§A'i^n5, m l ©IE&K«4*B£@tt2tff8£-r*a! I ©M«fi*#©jg&ftt;:«;, 

mmm%itm<D±m*i&VT*s i8»gtRiiini4**<t8ciK«):o, b as t* 30 

^aEA^ft^KRUB-r* LTt^S. Sfc, SB 1 © lE&ifc fi -5ffg£ 0 88 2 T # 5 ft fc 

m 1 ©lEKifcfi^H:, XatAfcMfcraH! LT^5 i: £ fcU JB ft ft#5 ME A *l fi t m C 
"PSD> 18 tl tt 3 iff A ti fi ^ ic £ £ £ ft & WI t £ o T ^ 5 c C©gl©IE«SlHS«£ 
@882A^6tB*«n«»l©iEffi»[«9t»2©iEK»ffl#aS@«89^&lil*Sti*» 
2©E&$fi^©fi*BM£il2©tef§M&W0B3fcJ;oT^i6S o * fc , K ft M & Hi 
@Hf4K*oT»l©EKia«^«4iai82i:S2©iEKKfl4t«4lHiaS9^&m*«n 
SS5 2 ©£K»«*4)JII»»S*#«>5. c © t Z , £ l ©E&iftfi ^fg^UgS 2 £: % 2 
©£K»lt^fl£ig89;fr5Ul2lSftSg5 1 & tf»2OiEK»«4*<0lB«^rai;TJ6ntf 

, '&T°mwt % & ? icmmz < , z<Dmi&%tm*tfiiii-vz ?>o ^ © fc & , c © n ss © m 

1 ©£Mfi#?8£IIII& 2 ©tH^3€^ (g l ©E&$fi^) fcffl^Tl^*. t» 
U 5 ifi A fi ^ © ffi ti - £ & £ i© fc « , SiOIEffiiS^^«4E3lK2©lU**ffl 
^■ffc, fOSSS»AAif*S2«)ffiffii«miaB3tAAt5J:5CLTtJ:v^ 
t± #J H T» & § o 
[ 0 0 2 5 ] 

* 2 ©{4fflM&tBlHl!S3 tm&fkgtktii®® 4 ©th^ttiraSlalSS 5 fcj; 0 tag 2 ft, us 
y^6&t>'%1I»#§7^^LTm2©IEK&fl^fl4[HlB9'\A^^n5om2©EKafg 
^584@»}9^6m**n5»20IKiftffl4f ( £ 2AC Hi * fi # ) tt , 'J 59? 6KioT 
H ft © 1Mb A" 1 M I® ? ft & C t * 5 „ >J 5 y * 6 © A 73 ti , 55 jK A *) fi ^ fc fit 111 * fi 
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l£<k35) fit, U 5 y * 6 oT±RBff«H8<**U ± PS M KB S n fc « tt ft & it ft fit 
[ 0 0 2 6 ] 

0»*U5'y*6&tf«^ig7*^LTS2©iEKiSM#SS^IsllS9fc:A*LT^20iE 
ffl«ll*ffiffl^O*TWIHfl*a**ff*5i:Lfc»'&Offl«!l«atfJB»«f fcHtP-fli: 10 

Oli^SLTfe!), WKffifflg 0 n / 2 , H8»f 0TA7Jf^i:ffl7Jif 
L^tttRfr6HJB©3l *ii**ff 5 if LT^5. COl^Cli, « # ffi 7 £ «fc 0 (ft 

fflM£m*MIM©l»«fii|H|0©J:5fi:&?K {ftffl !§ <M< a i & o fc B#£ TMft f # 
gA£ft>K ra«©5l*a*^HKi:ft«o 'J 5 7 ^ 6 <DA*i;> ffifflMttift^ 

t^MM^ffifl^fctoirLfctollM^Aft-fStf, U5y^6©tfJ*«UcE«-r*8l 
7 fcffll^fcfro C © « tc fit , $ftA*»fI€©JieSi&tf S*PJI8i£ 

#T'tr&<fcSo %<DKtbZ 5 Ltfc«i#g§7tf;&lg££S„ EP-fe r tii # jg & & ^ a ip m 

5: ffl ^ T m ffl 31 1 & * £ 5 »£■ lc fit > 0 3©i?41#fcft-3t^5^S<i'fe5o "T * 20 
fcSHKKSgfc* £ jgMOM^fii, fit » # © H £Uc fe 0 , B3©fl»»f©g 

fb^^sfcfttcti, a»ssHfc*# 3 icsHt l& < Ttta (b»»©»# 
ffi) o c©j;5*^i»©fi)ifi*, taf&mm n f <Diian&frBttQ to* c tw-v 

15. ^ © i6 , @ 1 K6(UU 5-^ 6<DA*fi:li, fit ffl M 0 £ ^ f {ft ffl M $ ffi M *f t 
3 © t- & § o 

[ 0 0 2 7 ] 

Hf&ff«£Lfc»£fc, PI»i§l*I»b*-r*CfcH:-e*4^. #81 I, © # fi: fit , 

0 4 fC S f J: 5 * HI & © it to Ifi & m T & 5 o £ ft H 4 © HI Sg T"fit , 358fiA2jM©JBi£» 30 

K.mnw&zfr&fritwm* zm&iSLmiii!tiitii®ni i o t. mmmgn&&®s& 1 o # a 

*H± U H»»SMt4s 'J 5>y^HIK8A^^2©EKjSffl^©H&ft^^46^i6fca!p 

m»$ W^lllgS 1 lt*IAT^5. C © ffl T* fit, HftftSffitttHllBlOti. 7 

«tfttlifflK£ffii:*J*«LT\ jki)V«^JHiI[Ril1ittt(BfflS£««jBX.« j:AttRfltt j: 
W£t 5 W^lsISg 1 0 a^^A,"Ci)SfnT^5o £*5?g2©IE&!&fl^?g£|5|gS9fii, 
^^8S7^6ai^$tiSMfiRffli:5g}JitA^fI^©aipiSMRf0i:*j!iD*-r51in»S9 

# = ffl £ ft fl © 41 K tt , f-7;H c tc a £ S tt IB # i: = ffl # © £ ft ft ^ fic ft £ L ft 

Emm?-* -stizc ttcttZo corns, Hi^o^iisif o-otfiESiis 

SfcCOWett, HttftSHrfttt&lBlBl 1 MSJgjXfy^HlKl 2 
t r - 1 J ©y-fy*tt«7-f-KA«;^A-yi 3t*f>I^fnT^5„ 
[ 0 0 2 8 ] 

c © 0 SS T* fii , /a&ISS^^^ai^Si:, Sffi©tbt;JSiStft (f x = A f x + f 0) ^e. 
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fjm^ £ |S| C Ji j& ft T' & 5 tn 7L S C £ T* * 5 c T , SS2©IEB:»<I#f8£llB9 

^ox*fli^ttA^a»fta«rtttHiHiBi oon^nesi oafcKj£Lfcitfr&ttftSJ:$ 

fcH»»i:*-3fc«£fc«^ A^JaSftSm^JStLT, W^BBi0afr6Ofi^lclfi 
■^TfS^&X^-y^IU&l 2 © ;W y ^ « IE # M ft* 6 g M t « D & 3 0 & 
*.«<D£»ltH*j#^<DHiifc»ti, SiPHfcftfOfcjfi^cfcte&So t©J;5fclslK* 

T'tSo 10 
[ 0 0 2 9 ] 

iaft^sit^miHissi 4 ssi©iE&i6ft^fi£@&2;&iE&?!£{f^i:££ 

6tUA?n5S 1 ©lE&igfl^MIg 1 ©&&)E!cfl*f £A^ t L, TIBOS (1) 

TA^MiMiSf ( % f s) *«m-r«x*a»»ttwiHitti 4 a * m *. t ^ 3 . 

[ 0 0 3 0 ] 

[ft 1 ] 

/ *f, = (<» s t s )/2xt t 

= *>,('. "Vi)^, 

= {sin(o, /„ ) • cos(&), f„_, ) - cos(o>, f„) • sin(fi), V, )} / 2* /, 
= (^n- lw ,-^»-.*)/2/r/, 



20 



(1) 



tBlO£tttt&tfAKIftfll9%£BK2 ' 6 ft IE & tt A ^ [Bns i n = s i 
n ( a> s t ) ] & tf & 3£ J& M [Bncos = cos ( © s t ) ] & tU Jl Z. ft ^ Bns i 

(n-1) SIOfSSLT^StOitS, * , tn^nSiO^V^UV^BfglJ* 

* L , t n-lAMn-1) f lOtV/'J V^Pfi$^L« ftliSitoi s (i 2 i f s ( 
fibfs«BulB^10iEKiS&tf^KK^^@^A>emtl5n3tulSmiC)EK&fI^S 

U AftMft f £ f s tffm C 5>nS f (% f s ) fe(Dtt?o ±KS ( l ) fi 

, m 1 ©m&&&tf&32®fl#?i£[HlS& 2 ' ft* 6 tti * S ft 5 <1 *f © > 7 U > ? ffl ft* 6 A 
ftffl&ftf (Ms) *'iIt*flLi:?iLTOi. 0 5 TB, ± §2 S (1) « -3 ^ 
T*46fcA^/)i»ftf sfc*to£fcfcflS»gfiri*liJflIRj£f|[i:*«:£@l&l 4 b TJttt 
Lt, A^JIi&ftf s tf^&SafcWKftSttttffifflttfcffifrfcfln* J: 5 fcfcKft* 40 

* ttai:B«fc:Hift*S*i:WJgLTffl^«J*X-ry^ig»l 2 ©X-f y *tfffljE@Bl 1 
4 b^6Ota*TiE«fll^5ll«fllK«0»A6tiSo fcfcCOJBiSftgJirtfttBffiRJtfll 
«, WAtf»l?Ji»»f0 (5 0Hz$f;(i60Hz) ±5%<DttfcLTjga*t:i:tfT* 

tio ffi&mmftmiiiftmfemtDftibfitt&mT'&So m 5 tc^sfts £ 5 &ja«ft&nj 

o 

[ 0 0 3 1 ] 

^tC*^l«(DjaWtt«^M^I^S<D^2<D|l|fiS©^SI ; &ll6^ffl^Tl«BJ§-r5o %*0 6 
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e>ftS7n y $ t mm L fc*gftl£Sf 7d y t\Z&m l Ktt Lrc$miC#y S/a*W tfc 



ft! 3? 0 & 5 £ , ^ «E a g fb * U 5 y * @ 



« M & ft H & 3 ' t. JMiftI&M&ft[HlS§4 ' 

3 2 ] 

3-2*BM[5]ggl5«, =ffl2SSX*«#*^S (2) Kl^t3-2«ll$ 



[ 0 0 

S f, 

[ 0 0 



3 3 ] 



[» 2 ] 



4, 




1 -1/2 -1/2 
0 V3/2 -V3/2 



y4,sin(<y/) IP 
im(ci>t-7rl2)\ [ 



v„ = V2^sin(<yO 
v s =&V s sm(a)l-2n/3) 
v T = V2V, sin(<y / - 4;z7 3) 



rj 

/4 2 sin(<»/ + ^) 



10 



20 



(2) 



cut, ±KgL/c v R , v s , v T nftlHi^iSAAf^T-feO, V R (4 R *B 3H 

v s ttsfiSittatfv T tiT*a*%4tT?*5o 

[ 0 0 3 4 ] 

* fc> «l<0iEKK&tf*ffiSM*li*lHlK2 ' ?> (4SS 1 ©E&KM [Bns i n = 
s in ((os t ) ] RlfWi 1 tD£&®.m^ [Bncos = cos (cost) ] ffl # 2 fl 
5. ±ES (1) ?»oT^5#aiRiait, fOftSfiltfl) sti2)i f s?*5 (fib 30 

mmf%<Dmi&$iT°&z>) . fit, 3 - ztBMsnTMi^oGEtBMti 0 t£3„ %i 

OEKiSStf^3JSi§5S4@S2 ' A>6B*«ft«flf *l*tLT%i5t, 3-2 

14 *S ( 3 ) A'lSOiO. 
[ 0 0 3 5 ] 
[^ 3 ] 

y4 sin((<y - ) t + $) = A 2 sin(a>t + <f>) • cos(o,/) - A x cos(a> / + <f>) ■ sin(oy ) 

= A^„ col -A nasi B„ sa ■: ( 3) 40 



± * fc * ^ T , A, StfA 2 4'SffHCAT*9, * ft3illtAAfl»aoftlliS» o & ff 

ff-tfnfciff^HOtefc^TttiS ( 3 ) it & « ( 4 ) O i 5 fc ifi fi 1? £ S o 
[ 0 0 3 6 ] 
[» 4 ] 

^ = (4, s ,4co S -4cos^i„)^ (4 ' 

50 



(12) 
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0 {4 ta jg „ ep 5 a 1 0 (ft ffl n « th 0 8§ 1 'om^*wLT^s 0 ( 4 ) sa, a m % * £ 

Li^T'tUt^iin^o U, A, Slf A 2 OfiB^aftS®^- ( H fl ^ ¥ il 
SI) ±(C co O 2 fg-©MI$cR$#T*, A , Stf A 2 Oi«)iB)S»i!Cin5 C t 

[ 0 0 3 7 ] 

» 1 oiEKifi&tf sftK»«^«<tiHie 2 cotii[*« ♦ *w-rffiffii8*ta«**» 1 
^ is £ a & 2 ' rtt-tt, 4ati«**w-rfflffliittaffl^i:iSipJsa»fo**Tfli#i:^ 

AD»§§2 ' a ?inW^TimHS»M#»J£S fx*. C ORl$JB»ttfi^^ 6 , MA 
(f ttEEfWSPRSfg (VCO) */H^TiE3£SRtfsfcKS*aiar § C t^T'JS, ilcDM 
IB, K^Oi^tCx^^/l/KTff^ilttT'tSo C © 01 TMi , IE & » 7 s - * R tf * % 
8f - * — 7 At 2 ' ctf-^^liLTHMStlT*!), # <7 > * 2 ' bOffiM 
#SLTf-^*2 ' c lilEKSMRtf jftKttM* tb * 1* * » to»t§2 ' aA^tB* 

jftspnaiai^ii*^ 2 ' bicAAjn, a * > * 2 ' b a* >> > h 7 <* 7* 

[ 0 0 3 8 ] 

2 © IE K ft O ^ [Cns i n = s i n (coot) ] SD*S20^EiI§ [Cncos = 
cos (coot) ] <DffifflM0 2£g?2(D{ftfflM&m!H]S83 ' ? ;J< 46 £ „ lg 2 © {ft *IM & 
ffi HlgS 3 ' T* (* , ±12 (3) SRff (4) 5£fcpi|«fc:LTffi*B!£«2*#*{>*. If! 1 © IE 
Ktt&tfft£tt«*8£EIB2 ' RtfS 2 <DIE&MRtf&&««^fi£[IISS 9 
Stl§f ^Ciitt 1 f^5©I'fi1Sii(i 2(i, Jj? s ( 5 ) O <fe 5 £ * 5 o 

[ 0 0 3 9 ] 

[R 5 ] 

& s = sin((o, -<y„)' + <f> 2 ) = B nsi „C acoi - B nt0i C tt ^ (5) 

it. it, m i <DiEftmRV£&$im^m ( $i®& 2 ' Rt>*sg 2 ©iE£igRt>*s&&${i^5g£iHi 

S§ 9 '<0tH;b«*ffr6&5£ (6) iKCttfttS, 
[ 0 0 4 0 ] 
[R 6 ] 



CuT, Dns I nOTftfcSot^Sntt, n#BcD+fy7' 'J y^M!£;^LTl/"> & 
H, n-l(i ( n - 1 ) SSOffi^^LT^SfeO^tSi^ 5£ (5) , 3fc (6) % 

*S(7)**<ci:#T**. 

[ 0 0 4 1 ] 
[R 7 ] 
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Aa>-f, = sin(A<y(r„ -/„_,)) 

= sw{A(0t„ +^)-cos(Afi?/ n _, +^ 2 )-cos(A<u/„ + ^ 2 )-sin(Aor„_ 1 +^) 

±ffiS (7) fcfe^Tfi, A to {ilSK^M (= a) s - © o ) 0 , t s(i^>/U>^ 
^AT'ibS. S (7) (4, JSiftaM A a> (= 2 n A f ) *gil<DIE3K»&tfjfc&»M 

^esftensLt^sLti^. 10 

[ 0 0 4 2 ] 

H6©£*©JB»TM±, 3!2©{ftffl!gSiaig»3 ' # S (5) OrtgCSfotfiffii* 2 
*8IL> SJfei&M^ttllsISS 4 ' tf5£ (7) OfilflCffioTISRSA f ( = A co / 2 /r 

{g^tt 5 IC «fc 0 ttlS£ n, y5-y*6*fl-LTS#{B7'\A2jSnSo SlO 

n * © & m t m m k , 'js»;^6T?a, jaftsgfc^tfspjiisnsiifcicfcs. s fc * # 

f§7<Dtb^tatpjg^^fo©)!iDWffi{i, »2©IE5£«Rtf{fc3K««9f8£lall&9 ' #m 

ti? «*mjHtt»** lt^?„ $ 2 ©iE&i&&tf£&)fc{i#!fi£[eig§ 9 jsi©ie 

&i£Rl>*&£!£{f*f?g£lH]S&2 " fcBiaic, to»S§9 ' atAf^9 ' btf-7;I/9 

c t*6I)iic?nii. # ^ > * 9 ' b 5> © ft (c JS D T r - 7 ^ 9 ' c*«6S20* 20 
?2 i& t = ffl ^ <D ^ ft ^ V „ , V», V w Wasns. SSItM V u tffll 2 OIE&Si: 

[ 0 0 4 3 ] 

a*S5i5SX*«ff©«Eagi)&tf^¥«A^*^«^tt, ± e a (2) ^ l fc 3 - 2 ts ^ 
tit z c tic*? T%ffixt>icmmLrcm^zibti?tiii£^o 

[ 0 0 4 4 ] 

o cvnffiOBMl*. £ iffi A 7J « ^ * IE © *§ £ © ? & 3 0 £©£«©JB»T?«* 06 

LftH 2 Oil<DfilC fct^T, 3 - 2 fflSSllHlB 1 5 ^6* 1 ©iEKaRtf^aJft 30 
{8^fS£@&2 'JTO»»*SIlft. C©flHjTftt, SB 1 ©IE&&&t/&&i£{i^?g£ 
0 8i2' fc „ »l©ffl*BM*liJlHlBSli:, SB2©iEK»RtfjfcKttMf8£@»9 ' t , 

5y*BB8i:*l*T^«. !B l ©E&K& tf &3S»€^f8£ @K 2 Sg l ©fill* 

TmiOffiffl^tftWlilBWi, 3i^A^t^£^l©IE&K&tf£&)&ffi^£®gS2 ' 

a> 5 m *j * n sg i (Dtettmrn^ tzmnt zmnm 1 a &t>'K?n»g§ 1 aom^^ej 

fiE?n, 3fttA*l{t^i:>g 1 ©IE£i£fI^i:©ftfII§<J>**SmLTS?! 1 ©JI^«#i:bT 

m^t&o % 2 ©lEM&tfsfc&j&fi ^fg^uss 9 '(4, s 2 ©»*mk£ ut«s« 40 

^aik"r*»2©iEKiftfll^atf»2©jftK»fll^i:*«4LS2©EKafll^**ffi3S5 

maajm^tLrm^t^o gfciiKR&tettiiHiEM " « , ®i©E&ift&tf&3£«{i# 

&32«fi^iE£lI]Sg9 'fr&«;fc;*ft;fcS2©EK»«*RtfS2©*«»«*©«ll#ffl 
*>e>±§2 (7) St8£oTSifiA*«^i:JE«fm*M^f:©aKaM*S5»fc«fc 
0 ; etTm2©{ufflM^ttSlHlSS3 ' 14 » ®l©IE32z£RO*£&i£{I^fg£[H!gS2 '*5ffl 
;b**ifc»i©iE&i£M&tf£l©&K»©^fc©ffiffltg*±e (5) SCI^^T* 

2©efflM^m[Hi^3 ' fr6m*«nfcffiffliiifta«^i:HK»ii«m@K4 '^e»m±/ 
■$ fttcmm®Lmtfiiiimmt xt> t lt , jsis»s{tsp';5v*Ei»8(4* s? 2 © ie & snt so 
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*©SB 2 ©Jg^MfcSg 2 OIE&KRtf ?g£lll» 9 'Ic&tltZo Sg 1 ©fifS 

StttbHB 1 StfJB 1 ®!E!£itt&tf*K&fit9a£lelB 2 ' , RUfl^Ilt 57i- 
X • D y * K • *-^S«iLT^«, 
[ 0 0 4 5 ] 

commoBmicts^Ti*, zvaxiim^ tm 1 ©i&&&tf££i£{i*t«£i§isg 2 
stB^^ns^KSi^ss-rs^s (8) oi?c45. 

[ 0 0 4 6 ] 
[ft 8 ] 

10 

4,™**™ = A ' + 0 • cos(<»/) 

- 1 {sin((a> - a?, ) / + <j>) + sin((<u + <o s ) / 4- ^)} 

= |{sin(0+sin((e>+<»,)/+f>)} (8) 



CCT?, SiSA^fi^Sg 1 <0IE&!!£;&tf££)fc{i^fg£|5IS& 2 ' fr?> ©£&&{§ *f ©Si 
a - • 7 ^ ;U * l b£a*2:fcfc*9©©2te©ffl»«j8#!&<lfc*<*n5£ (8 
) li^S (9) OAoCS^nS. 20 

[ 0 0 4 7 ] 

[ft 9 ] 

<p = sin(^) 
= {sin(^) + sin((» + ) r + 0)} 



- 7^;V^*atC tCit) 4 (8) R tf (39) CfctfSs i n ( (a> 30 
+ a) s ) t + 0)©a5#fcm£;*n, 0A^4fDifijacfe^Ttt0 = sln ( 0 ) T* & 3 fc 
46, 0 « i£ (9) © <fc "5 0 = ( A n s , „ B„ c „ s ) x 2/A(C^5o 
[ 0 0 4 8 ] 

D - X 7s • 7 4 1 bOfflAIJSffil.^gLTfeO, Hl©IE&i£;&O f &&ig{S*§3! 
4HISS2 'tSiCl^BfiLTX^Sns. tOffioS^t o^T fi ± IB © 1M W © £ 

[ 0 0 4 9 ] 

[ 0 0 5 0 ] 40 

CiA'nflfJO, *fc3lftliLI*fe-£0*ltt»Kft*JWTT?BfSOIIJft»fc"r*Ck 
*'Tt5, gfc, ^^tT^ffi^jgffiftSmitmillSS^^Sfc-y-l 1 , fifl»8Hrt©<I*§©:R 

K^ws^r * c t ■j?flB*K*»owaicx*»ii[**#**aT*«. set, sjxrv 

[0ffi©ffll*&g)iW] 

[si] *«wojawtt«^*d»sBii©*«o*a8©-fiifl!)as*iiia*^-r^nv^H-p so 



(15) 
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[04] fflKaa«tfttuisiis©-0!i*^-rHT?**. 

[05] J9SftSHttttBglKOfl!i<}0l«$-rHT««. 

o 

[H7]*«W©Hfllittfi^f|!iJlii!i«©»3©ll*Ofl5»0*ia*^-ryay^ig-?»** 

o 

2 m i ©lEMfi ^fg£@ss 

3 m 2 ©ffltgn«ttb@% 

4 fl»K£tttblsl& 

5 So ft is B 

6 U 5 7 J 

7 8}^S§ 

8 JBttftKfl:*y3'y*BB 

9 IB 2 ©lE&i&ff 

10,14 m & » m n t& m 0 ss 




(16) JP 2004-64515 A 2004. 2. 26 



4 ] 




im 5 ] 




[86] 



°\Q|lh-T^l 



& ' ' ' 



5® 



u 

CN-> 



Wffi 
ESfc 



. - >-t ■ 



IS 


< 


Eg 












-it! 







>>-> 



[0 7] 




